We give the detailed analyses for the gluonic-penguin effect on the Kπ and ππ decays of the B meson. In the standard model, it is shown that the ratio BR(B → Kπ)/BR(B → ππ) takes the value 0.5 ∼ 3.0 with the strongly depending on the CP violating phase φ and the KM matrix element |V ub |. We obtain the constraint on the form factor by using the experimental branching ratio. It is also found that, in the two-Higgs-doublet model, the charged Higgs contribution which could enhance the B → X s γ decay does not a sizable effect on our processes. The effect of the final state interaction on these processes is also discussed.
into account QCD corrections, which were not included in the previous calculations [6] , since the QCD corrections have been found to give the important contributions to the rare decays of the B meson. Recently, CLEO Collaboration reported the following experimental result [7] :
where the discrimination between the K + meson and the π + meson has not been suceeded. We will predict the ratio of the B → Kπ decay width to the B → ππ one, the ratio being almost independent of the form factor. The magnitude of the relevant form factor can be restricted by the experimental branching ratio of eq.(1) as shown later. Furtheremore, we will examine the nonstandard effects due to the charged Higgs contribution in the THDM. Finally, the effect of the phase shifts due to the final state interactions will be discussed as to our numerical results.
In the previous paper [5] , we give the formulation including the QCD corrections for the rare decays of the B meson. The four-quark operators and the magnetic-transitiontype ones are given for the processes under consideration in the the Hamiltonian [8] [9] ,
where the factor v q (q=u,t) is defined by
For the b → s transition, each operator O i is defined as follows:
For the b → d transition, the s-quark is replaced by the d-quark in each of eq.(4).
In addition to these operators, we need a new operator O ′ 8 , which is derived from O 8 through the coupling of the virtual gluon to q ′ q ′ :
where q µ denotes the four-momentum of the virtual gluons. The coefficients relevant to the processes B → Kπ and ππ are defined at the energy scale of m W as [8] [9]
The functions G i (x t ) and F (x t ) are given by
In the following analysis, we take the value of the coefficient C The similar operator O ′ 7 , which is induced from O 7 by the coupling of the virtual photon with q ′ q ′ , is negligible due to α ≪ α s . We evolve the coefficients C i (µ), by starting from the scale m W as given in eq. (6) to the scale µ = m b = 4.58GeV, according to the renormalization group equation [10] . Then, we obtain
However, the coefficients
the charm-quark loop effect. The charm-quark loop contributions are included by replacing these coefficients as follows [11] :
where the parameter q 2 denotes the square of the four-momentum of the virtual gluons.
These values of the coefficients are numerically given as follows:
where q 2 is taken as m
. The imaginary part of these coefficients follows from the loop integral G(m c , q, µ). These values are in agreement with the ones given by
Fleischer [11] .
Let us begin with showing the decay amplitude of the B → Kπ process. By the use of the above operators, the decay amplitude is written as
We use the factorization approximation in order to estimate the hadronic matrix element. This factorization assumption successfully works in the D meson and B meson decays [12] within the factor two as to the branching ratios. Under this assumption, the hadronic matrix elements of the above operators are given as
By the use of these equations, the decay amplitude of B → Kπ is given as follows:
where 
where f K and the relevant form factors are defined by
with Q = p B − p π and then with Q 2 = m 2 K . In the estimation of b Kπ and c Kπ , the equations of motion are used for quarks and anti-quarks. Then, the decay branching ratio is obtained by calculating
The decay amplitude of B → ππ is given in the same way,
where
with Q 2 = m 2 π and f π = 132MeV.
In the calculation of eqs. (15)and (19), we used the following approximations:
which are satisfied within the errors of a few percent in the pole dominance model of the form factor [13] . In our numerical calculations, we use the quark mass parameters as [14] phase in the KM matrix. Then, we can predict the ratio of these decay branching ratios being independent of the form factor for the fixed phase φ, which is defined as
. This ratio is almost free from the factorization assumption, because the ambiguity of this approximation cancels each other in the numerator and the denominator. We show the predicted ratio versus φ in the case of m b = 4.58GeV and 5.12GeV with m t = 140GeV in fig.1 . Our result changes only 4% in the region m t = 120 ∼ 180GeV. However, our result drastically depends on the value of | V ub /V cb | as shown in fig.1 , where we use the experimental value | V ub /V cb |= 0.08 ± 0.02 [7] with | V cb |= 0.045.
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In order to know the contribution of the penguin process, we give the ratios of the penguin amplitudes to the tree amplitudes in the case of φ = 90
• , m b = 4.58GeV and m t = 140GeV for both B → Kπ and B → ππ processes as follows:
The penguin process dominates the B → Kπ decay, but the tree process is not negligible. On the other hand, the tree process gives main contributions to the B → ππ decay, although the penguin process is still sizable.
Since the experimentally observed branching ratio of B → ππ + Kπ was given as shown in eq. (1), we can get the information of the form factor F 
fig.2
We comment on the contribution of the charged Higgs boson in the THDM as a typical new physics candidate. In contrast with the case of the B → X s γ decay, the charged Higgs contribution cannot provide so sizable enhancement on the B → Kπ decays. This conclusion is in agreement with the one in the case of B → K X φ in our previous paper [5] . Our predicted branching ratio increases only in the magnitude of around 10% for the case of m H = 300GeVand cot β = 1, which follow from the experimental upper bound of the B → X s γ decay [5] .
In the above analyses, we have neglected the final state interaction, which possibly affects the decay widths. The phase shifts due to the strong final state interactions have an effect on the magnitudes of the B → Kπ and B → ππ decay amplitudes.
First decomposing their purely weak (this means "without the final state interaction") amplitudes according to the the final state iso-spins and introducing the corresponding strong phase factor for each iso-spin amplitude, we obtain the physical decay amplitudes including the final state interaction. Then, we can readily rewrite, the physical decay amplitudes of B → K + π − in terms of the purely weak amplitudes of B
where δ Kπ ≡ δ 1/2 − δ 3/2 and
where δ ππ ≡ δ 0 − δ 2 . However, the narrow resonances coupled to the Kπ and ππ states are not expected at the energy scale of m b . So, the large phase shifts are unlikely.
Thus, our numerical results are not expected to be largely changed by the final state interaction.
The summary is given as follows. We have studied the penguin effect of the B → Kπ and B → ππ decays considering the recent observed decay branching ratio by CLEO. We have predicted the ratio of these decay widths, which crucially depends on the CP violating phase φ and the still ambiguous KM matrix element | V ub |. The experimental information of the Kπ/ππ ratio will serve us these important parameters in the SM model. Furthermore, the determination of the form factor will test many models of B meson decays. We expect that the K-π separation of the B meson decays will be done in the near future.
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